INTRODUCTION
ficed on each occasion at one week intervals . Twenty of 30 mice of another group were infected intravenously with 0 .01-mg living cells of Ravenel strain and the remaining 10 were left uninfected . Five of the infected animals were sacrificed at a time in 5 , 11, 18 and 24 days. The uninfected animals were sacrificed at the start and the end (in 24 days) of the experiment .
Of these groups of mice, those infected with 0.5-mg living bacilli alone took fatal courses of infection. The body weight changes are shown in Fig . 1 .
Time-course examinations were made with the pooled lungs removed from 5 mice sacrificed at time intervals for weight, phospholipid contents , free fatty acid contents, neutral fat contents, total cholesterol , and the ratio of cholesterol ester to free cholesterol. The results of these examinations are shown in Figs . 2 through 7. The most remarkable changes associated with the development of infection were observed in the mice infected with 0.5-mg living bacilli . These mice came to almost moribund states in 24 days, when the final sacrifice was conducted without waiting for initially scheduled 4 weeks. First of all, lung weight increased by 3 to 4 times (Fig . 2) . This weight increase may be explained by cellular exudation and multiplication in the alveolar space. Supporting this explanation, the lung phospholipid content increased upto 7 times as high as the starting level in this group of mice (Fig . 3) . Since the phospholipid contents may reflect the amount of cell membrane, it seemed natural that the rate was much higher than that of lung weight increase . In addition, free fatty acid contents increased almost in parallel with the increase of the phospholipid contents (Fig. 4) . Such changes in the lungs were not observed in any other groups of mice infected with a smaller dose of inoculum (0.01 mg) or injected with 2 mg of heatkilled bacilli of the same strain.
The situation of neutral fats was extremely different from those of phospholipids and free fatty acids. As shown in Fig. 5 , substantially no increase in the contents was observed at least during the experimental periods . Even the elevating curve shown with the 0.5-mg-infected group may simply reflect the increase in neutral fat contents due to the enlargement of the lungs. However , the proportion of cholesterol in the neutral fat fraction increased markedly in this group of mice (Fig . 6 ). More * : Living bacilli , ** : Heat killed bacilli. n.i.: Not infected (control). interesting was an additional observation that a remarkable conversion of free cholesterol to its ester occurred and proceeded in association with the development of infection with a 0.5-mg inoculum (Figs. 7 and 8 ) . Esterification did not occur when a much larger dose of heat-killed Ravenel (2 mg) was injected intravenously . 
DISCUSSION
Cholesterol, which is an important constituent of the membrane structure of mammalian cells, is not usually found in microorganisms except those of mycoplasma species. However, the recent investigation of Razin and Shaf er (1969) demonstrated that many other species of bacteria incorporated cholesterol when they were in L-phase. Some wall-covered bacteria also took up cholesterol, though to a lesser extent. Digitoninsensitivity tests suggested that the incorporated cholesterol became an integral part of environmental conditions were prevailing. If this was the case, direct in vivo interaction between the mycobacterial membrane and cholesterol of the host cell membrane would be possible to produce its fatty acid esters. Unlike phospholipids such as lecithin and sphingomyeline, cholesterol is the one most loosely bound to the membrane (Parpart and Ballentine, 1952) . The phagolysosomal membrane of alveolar macrophages was found to be in close contact with mycobacteria taken into the phagosome (Leake and Myrvik, 1970) . These literatures are favourable for an assumption that esterification of cholesterol with fatty acids results from some biochemical interaction between the membrane system of phagocytes and the membrane structure of the ingested bacilli.
In fact, an unpublished observation by Noll (Youngner and Noll, 1958) and the experiences by the parent authors showed that cholesterol, mostly in the form of fatty acid esters, was extracted from tubercle bacilli grown in vivo.
On the other hand, we are concerned about the papers by Day and Tume (1969) and Tume and Day (1970) . These authors found that rabbit peritoneal and alveolar macrophages had cholesterol esterif ying activities with optimum pH values at 6.3 and 4.5, respectively.
The activity did not require CoASH or ATP. The reaction mechanism was shown to be direct esterification of cholesterol with fatty acids rather than by the action of an enzyme such as lecithin : cholesterol acyltransf erase (Glomets, 1962) . We are also concerned about the facts that cholesterol is usually present in the free form in the cell membrane, particularly the surface membrane and the lysosomal system (Fujita, 1970) .
The above references appear to be closely related to the findings obtained in the present investigation.
It seems justified to consider that the alveolar space of the infected mouse lungs is progressively filled with macrophages migrating from blood circulation in response to the development of infection.
The increasing amount of phospholipids in the lungs during the course of infection may be explained as the result of accumulation of alveolar macrophages. Therefore, it would follow that the total amount of cholesterol-esterif ying enzymes in the lungs increases in parallel with 
